Perfluorooctane sulfonate (PFOS) induced embryotoxicity and disruption of cardiogenesis.
Prenatal exposure to perfluorooctane sulfonate (PFOS) is correlated with birth defects and adverse health effects. However, the mechanisms remain largely unknown. In current study, the embryonic stem cell test (EST) was performed to evaluate the embryotoxicity of PFOS, and embryonic stem cells (ESCs)-derived cardiomyocytes were used as a model of the early stages of heart development to determine the developmental toxicity of PFOS. One validated endpoint and three molecular endpoints were observed to ensure accurate evaluation of toxicity. According to the criteria of the EST, PFOS was classified as weak embryotoxic. In addition, a cascade of genes related to normal cardiac development was examined at three different time points to monitor cardiogenesis. We found that PFOS significantly interfered with gene expression during cardiogenesis, especially on Nkx2.5 and Myl4. Further, PFOS reduced ATP production in ESCs-derived cardiomyocytes, together with PFOS induced apoptosis, could explain the reduction in beating ability. PFOS-induced reactive oxygen species (ROS) accumulated within cells, which was accompanied by an interfering expression of apoptosis-related genes, ultimately leading to apoptosis. In conclusion, PFOS altered the expression of crucial genes, reduced ATP production, induced ROS, and stimulated apoptosis during the early stages of cardiogenesis; these effects may result in poor developmental outcomes.